Spontaneous arterial bleeding has been reported rarely. In a patient consuming heavy amounts of alcohol with alcoholic liver cirrhosis, spontaneous bleeding can be evoked by thrombocytopenia, altered platelet function, and shear stress on fully dilated arteries by portal hypertension. Alcohol consumption itself can also predispose a patient to bleeding by influencing the aggregation and activation of platelets, and altering the coagulation and fibrinolysis pathway. All of these mechanisms could cause patients with alcoholic liver cirrhosis to bleed spontaneously; however, conditions inducing peripheral arterial bleeding are very rare. Here, we report three cases of spontaneous arterial bleeding in patients with liver cirrhosis consuming heavy amounts of alcohol. All of the patients bled without any physical trauma, and the involved arteries were the intercostal arteries in two cases and a gastroduodenal artery in the other case. The patients were treated by angiographic embolization. One expired due to recurrence of arterial bleeding despite repeated angiographic embolization and massive transfusion. (Korean J Med 2014;87:449-454) 
INTRODUCTION
Spontaneous arterial bleeding has been reported in cases associated with trauma and neurofibromatosis [1] . In a patient consuming large amounts of alcohol with alcoholic liver cirrhosis, several factors, including abnormal hemostasis due to liver cirrhosis, alcohol intake, and hyperdynamic circulation to dilated arteries, can contribute to spontaneous bleeding. Besides variceal bleeding, patients with liver cirrhosis have an increased tendency toward bleeding due to thrombocytopenia, altered platelet function, platelet inhibition by nitric oxide, fibrinogen abnormalities, and decreased thrombin activatable fibrinolysis in- Intercostal angiography showed a faint contrast media extravasation (black arrows) from the subcutaneous branch of the left lateral 4th and 5th intercostal arteries.
hibitor [2] . Chronic alcohol consumption can also predispose a patient to bleeding. In an interview-based case-control study among 1,224 patients with gastrointestinal bleeding, the rate of acute gastrointestinal bleeding was increased threefold in patients with > 210 g weekly alcohol consumption combined with aspirin or non-steroidal anti-inflammatory drugs compared to those with an alcohol consumption < 10 g weekly combined with aspirin or non-steroidal anti-inflammatory drugs [3] .
Based on these observations, we assumed that patients with alcoholic liver cirrhosis might bleed spontaneously; however, induction of peripheral arterial bleeding by a condition other than variceal bleeding is very rare. Here, we report three cases of spontaneous arterial bleeding in patients with liver cirrhosis who consumed large amounts of alcohol and review the relevant literature.
CASE REPORT

Case 1
A 53-year-old male was admitted to the hospital complaining of a painful swelling in the left axilla that had developed 4 days earlier in the absence of trauma. He had been a heavy drinker for 30 years, consuming at least 140 g alcohol daily; moreover, he consumed 280 g of alcohol daily for a month before admission. At admission, he was alert and his vital signs were stable. Physical examination revealed icteric sclera, abdominal distention, right upper quadrant tenderness and pain, and painful swelling in the left axilla. The blood chemistry panel for this patient is summarized in Table 1 . It showed normal platelet counts of 236,000/mL. However, on the sixth hospital day, platelet counts fell to 94,000/mL despite administration of 16 pints (400 mL) packed red blood cells. We assumed the initial platelet level was hemoconcentrated due to severe volume loss.
However, the prothrombin time was within the normal range at admission. Computed tomography (CT) chest and abdominal scans were performed and revealed a huge hematoma in the left lateral lower chest wall without any rib fracture (Fig. 1A) . His pain continued to worsen and his hemoglobin was falling, so we performed an emergency angiography. Extravasation of contrast media was shown at the proximal and distal portion of the left fourth through eighth intercostal arteries (Fig. 1B) . Transcatheter arterial embolizations with coils and percutaneous drainage of (Fig. 2A ) arising from the gastroduodenal artery of the celiac trunk (Fig.   2B ). Transcatheter arterial embolization with microcoil and gelfoam was performed successfully. The subsequent clinical course was favorable and the patient was discharged.
Case 3
A 49-year-old female was admitted to the hospital complaining of abdominal distention that had developed 1 week prior.
She had been a heavy drinker for 20 years, consuming at least 70 g of alcohol daily. At admission, she was alert and her vital signs were stable. Physical examination revealed abdominal distention; other physical findings were unremarkable. The laboratory findings are summarized in Table 1 . On day 16 of her hospital stay, she complained of sudden onset of pain in the left lateral lower chest wall without trauma. A physical examination revealed bruising and tenderness on the left lateral lower chest wall. A CT chest scan showed a large hematoma of the left thoracic cage without rib fracture (Fig. 3A) . The angiographic findings revealed extravasation of the contrast media at the distal portion of the left seventh and eight intercostal arteries ( 
DISCUSSION
The general causes of spontaneous arterial bleeding in patients with liver cirrhosis include trauma, hypertension, hemostasis abnormalities of liver cirrhosis, alcohol, and neurofibromatosis [1, 4] . Changes in hemostasis are common in patients with liver cirrhosis [5] . These changes are caused by thrombocytopenia, altered platelet function, decreased levels of most procoagulants and some anticoagulants, and decreased levels of proteins involved in fibrinolysis [6] . It was once believed that auto-anticoagulation occurred in patients with liver cirrhosis. However, the understanding of this traditional concept regarding hemostasis in patients with liver cirrhosis has changed. Clinical and laboratory evidence indicates that the hemostatic system is rebalanced due to the parallel reduction of procoagulant and anticoagulant factors [6] . However, the hemostatic balance in cirrhosis is unstable compared to that in healthy individuals, and several factors, such as portal hypertension, endothelial dysfunction, bacterial infection and renal failure, induce hypocoagulability of hemostasis in patients with liver cirrhosis [2, 6] .
-453 - As liver cirrhosis progresses to a more advanced stage, portal hypertension becomes more severe. In case of portal hypertension, overproduction of nitric oxide causes the splanchnic arteries to dilate and systemic volume to increase. Consequently, an increase in the effective circulatory volume and decrease in systemic resistance cause hyperdynamic cardiopulmonary circulation. Piva et al. [7] reported that the mesenteric arteries from cirrhotic rats showed an abolished responsiveness to acute variations in flow, which exposed the mesenteric endothelium to sudden variations in shear stress. This result could be explained by the hypothesis that responsiveness of the mesenteric arteries is impaired in cirrhosis. In another human study, increased blood flow in the superior mesenteric artery and normalized blood flow in the femoral arteries of patients with liver cirrhosis as compared with normal subjects were found [8] . Based on these studies, we hypothesize that bleeding foci at the branches of the intercostal arteries and the gastroduodenal artery can also be affected by increased systemic blood flow and impaired responsiveness to vessel wall shear stress.
Alcohol itself directly affects hemostasis by influencing platelet aggregation and activation, alteration of the coagulation pathway and fibrinolysis [9] . The mechanism by which alcohol inhibits platelet activation remains to be fully elucidated. One possible hypothesis is partial activation of platelets by ethanol, with partial degranulation allowing for continued circulation of platelets with impaired function [9] . Heavy alcohol consumption also induces endothelial dysfunction due to decreased production and bioavailability of nitric oxide; this endothelial dysfunction persists after alcohol withdrawal [10] . Gastroduodenal arterial bleeding could be caused by a pancreatic pseudocyst; however, in our cases, abdominal CT showed no evidence of chronic pancreatitis and pseudocyst (Fig. 3C) , and amylase and lipase levels were within the normal range. In conclusion, we report three cases of spontaneous arterial bleeding in patients with liver cirrhosis who consumed large amounts of alcohol. All of the patients bled without any physical trauma, and the involved arteries were the intercostal artery in two cases and gastroduodenal artery in the third case. Thus the predisposition of patients with liver cirrhosis to bleedingparticularly heavy alcoholics-should be considered, and special attention to spontaneous bleeding is needed.
Conflicts of interest
The authors report no potential conflict of interest relevant to this article.
중심 단어: 출혈; 알코올간경변; 치료 색전술
